Background: Pathological internet use may lead to serious psychosocial problems and dysfunction. Objectives: The purpose of the study was to investigate the prevalence of pathological internet use among undergraduate university students in five ASEAN countries in relation to sociodemographics, internet use variables, psychosocial factors, and comorbid symptoms. Methods: In a cross-sectional survey in 2015 in Indonesia (Yogyakarta), Malaysia (Kuala Lumpur), Myanmar (Yangon), Thailand (MahaSarakham), and Vietnam (Hanoi), 3240 undergraduate university students (Mean age = 20.5 years, SD = 1.6), who were randomly selected, responded to a questionnaire including the "Young Diagnostic Questionnaire for Internet Addiction" (YDQ) and other measures. Results: Overall, the prevalences of pathological internet use were 35.9% (ranging from 16.1% in Myanmar to 52.4% in Thailand), maladaptive use 34.8% and adjusted Internet users 29.9%. In multivariate logistic regression analysis, internet use variables (heavy overall Internet use, heavy Internet use for recreational purposes, and heavy smartphone use), psychosocial factors (the experience of childhood physical abuse, childhood sexual abuse, lack of social support, and poor academic performance), and comorbid symptoms (having a self-classified gambling problem, hazardous or harmful alcohol use, past 12-month drug use, severe depression, sleeping problems, having attempted a suicide, and PTSD symptoms) were found to be associated with pathological internet use. Conclusions: The study found a very high prevalence of pathological internet use; those students lacking psychosocial support and having comorbid symptoms were at the highest risk.
Background
Internet use has been rapidly increasing worldwide and plays an important role in our lives (1) . It is a tool for educational, recreational, social, and commercial purposes. However, inappropriate use of the internet can cause serious problems (1) . Internet addiction or overuse can be problematic and pose negative consequences on one's mental health and quality of life (1) . It has been shown that internet addiction has been linked to depression, aggressive feelings, cognitions, and behaviours (1) . As reviewed by Kuss et al. (1) , factors associated with internet addiction may include sociodemographic variables, such as male gender and being of Asian ethnicity, internet use variables, such as increased time spend online, psychosocial factors, such as low life satisfaction, lack of social support and history of child abuse, and comorbid symptoms, such as depression, harmful alcohol use and sleeping disorders. High school or college students are more vulnerable to internet addiction as compared with other segments of the society (1) . moderate internet addiction (5) ; and 31% were mild addicts, 63% moderate addicts, and 3% severe internet addicts (6) .
There is a lack of studies on problematic internet use among university students in Association of Southeast Asian Nations (ASEAN).
Objectives
The paper thought to examine the prevalence of internet use among undergraduate university students in five ASEAN countries (Indonesia, Malaysia, Myanmar, Thailand, and Vietnam) in relation to sociodemographics, internet use variables, psychosocial and comorbid factors.
Materials and Methods

Study Design and Settings
In a cross-sectional survey, a questionnaire on a range of health behaviours was self-administered in a classroom setting among university students in five ASEAN countries in 2015.
Participants
In all, 3240 undergraduate university students (mean age = 20.5 years, SD = 1.6) across five ASEAN countries agreed to participate, ranging from 231 in Indonesia to 1023 in Malaysia.
Questionnaires
The "Young Diagnostic Questionnaire for Internet Addiction" (YDQ) was used to assess pathological internet use, with a total score of 5 or more being 'pathological users' (7) . (Cronbach alpha 0.70) Internet use variables included the time used on the internet overall, for study purposes, for recreational purposes, smartphone use, and the use of the internet for pornography.
Sociodemographic variables included age, gender, country, and subjective socioeconomic family background.
Psychosocial Factors
The WHO adverse childhood experiences scale was used to assess child abuse experiences (8) . Social support was assessed with three questions from the social support questionnaire (9) (Cronbach's alpha 0.65): Life satisfaction with one question. Self-rated academic performance. Skipping breakfast.
Comorbid Symptoms
Self-classified gambling problem. Current tobacco use (10) . Hazardous or harmful alcohol use as measured by the "Alcohol Use Disorder Identification Test (AUDIT)-C" (11) . (Cronbach alpha 0.70). Illicit drug use with one item. Depressive symptoms, with scores 15 or more on the "Centre for Epidemiologic Studies Depression Scale (CES-D: 10 item)" (12) . (Cronbach alpha 0.69). Post-traumatic stress disorder (PTSD) symptoms, with scores of 4 or more on Breslau's 7-item screening questionnaire (13) . (Cronbach alpha 0.78).
Self-rated sleeping problems defined by the response to this question with 'moderately', 'severe' or 'extreme/cannot do'. Suicidal behaviour (Having ever had a suicide attempt).
Ethical Considerations
Ethics approvals were obtained from all participating institutions. Informed consent was obtained from all participating students.
Data Analyses
The data were analysed using IBM SPSS (version 22.0). The proportion of sociodemographic factors, internet use variables, psychosocial factors, and comorbid symptoms was calculated as percentage or means and standard deviations. Pearson Chi-square was utilized to calculate differences in proportions. Logistic regression analyses were performed to calculate the crude odds ratio (OR) with 95% confidence interval (CI) in order to estimate the associations between the potential determinants and pathological internet use. All study variables that were statistically significant (P < 0.05) in bivariate analyses were used in the final multivariable model. Potential multi-collinearity between variables was assessed with variance inflation factors, none of which exceeded a critical value.
Study Procedure
In each participating country, undergraduate students were surveyed in their language in classrooms (inclusion criteria: all students present in the class) selected through a stratified random sampling procedure. Participation rates were in all countries more than 90%, except for Indonesia 69% and Myanmar 73%.
Results
Almost two-thirds of the sample (62.8%) were women and 67.1% came from a less wealthy family. Over half (53.9%) of the students reported an overall internet use of 5 hours or more per day, 34.7% used the internet for study purposes 3 or more hours a day, 55.2% used it for recreational purposes 3 or more hours a day, 57.6% used the smartphone for more hours daily, and 23.3% had used the internet in the past week for pornography. Overall, the prevalence of pathological internet use was 35.9%, maladaptive use 34.8%, and adjusted internet use 29.9%. There were country variations in pathological internet use among university students, ranging from 16.1% in Myanmar to 52.4% in Thailand (Table 1)  Table 2 describes the item responses to the YDQ. 
Associations with Pathological Internet Use
In multivariate logistic regression analysis, internet use variables (heavy overall internet use, heavy internet use for recreational purposes and heavy smart phone use), psychosocial factors (the experience of childhood physical abuse, childhood sexual abuse, lack of social support, and poor academic performance), and comorbid symptoms (having a self-classified gambling problem, hazardous or harmful alcohol use, drug use in the past 12 months, moderate or severe depression, sleeping problems, having attempted a suicide and PTSD symptoms) were found to be associated with pathological internet use (see Table 3 ).
Discussion
This survey reveals that overall internet use by students was heavy (53.9% ≥ 5 hours/day). They had also heavy internet use for recreational purposes (55.2% ≥ 3 hours/day), and heavy smartphone use (57.6% ≥ 4 hours/day). Similar rates of heavy internet use have been reported in a study among university students in Thailand (35.3% ≥ 6 hours/day) (14) . The overall prevalence of pathological internet use was 35.9% across five ASEAN countries, which seems to be similar to the findings of previous studies among university students in Malaysia (3-6), but higher than in some other studies among university students in the region, e.g., 21 .3% in China (15) . Among the five study countries, the highest prevalence of pathological internet use was found in Thailand (45.9%). This finding seems to echo a high prevalence of Facebook addiction (41.8%) among adolescent high school students from urban centres in Thailand (16) .
The study found in agreement with previous studies (1) that increased time spent on the internet such as overall internet use, recreational internet, and smartphone use was associated with pathological internet use. Unlike some studies (17) that found a preponderance of men in pathological internet use, this study did not find any gender difference. Further, the study found, in line with other studies (1) , that psychosocial factors (having experienced childhood emotional and sexual abuse, lack of social support and poor academic performance) were associated with pathological internet use. The association between physical child abuse and pathological internet use found in this study was also found among Chinese students (18) . While this study did not find an association between emotional child abuse and pathological internet use, another study did (19) . In agreement with the present survey, a previous study among European adolescents also found lacking social support increased the risk of pathological internet use (20) . It is possible that the increased pursuit of internet use tries to compensate for social support (21) . Our study found also that better rating of academic performance was inversely related to pathological internet use, as found in previous studies (1) .
The study found, in agreement with previous studies (1, 22) , that comorbid symptoms (having a gambling problem, alcohol and drug use, and mental distress such as depression, PTSD symptoms, sleeping problems and suicide attempt) were associated with pathological internet use. It is possible that mentally distressed university students may use the internet as a way of coping mechanism with their mental distress (22) . Comorbid symptoms such as substance use and mental distress may "result in, contribute to, or exacerbate the symptoms of internet addiction" and on the other hand pathological internet use "may lead to, contribute to, or exacerbate the symptoms of various mental disorders" (2) . Problems with a regulated sleep pattern may have detrimental effects on daytime functioning and academic achievement (23) . More research is needed to examine the pathway of the described relationships (24) . Considering that addiction is a progressive and chronic condition, identifying the development or the early stages of pathological internet use may provide the possibility to intervene before these behaviours become a fully developed psychopathological disorder, suicidal behaviour, or addiction (24) . It is suggested that mental health and substance issues are incorporated in problematic internet use prevention programmes targeting university student populations in ASEAN.
As study limitations, the measurement of pathological internet use and other measures were only based on selfreport. The study was cross-sectional; thus, no causal con-clusions can be drawn, and the study was not representative.
Conclusions
The study found a very high prevalence of pathological Internet use and those students lacking psychosocial support and having comorbid symptoms are at highest risk of pathological Internet use.
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